Protective effect of pregnenolone-16 alpha-carbonitrile on acetaminophen-induced hepatotoxicity in hamsters.
Overdosage of acetaminophen (AA) is known to produce acute liver toxicity in both humans and laboratory animals. Hamsters are especially sensitive to the hepatotoxic effect of AA. In the present study, hamsters pretreated with pregnenolone-16 alpha-carbonitrile (PCN; 75 mg/kg, ip, daily for 4 days) were given a single dose of AA (350-1200 mg/kg, ip) and liver function was determined 24 hr later. Serum activities of alanine aminotransferase (ALT) and sorbitol dehydrogenase (SDH) as well as histopathology were used as indices of hepatotoxicity. PCN pretreatment decreased AA-induced mortality. PCN dramatically decreased ALT (93-97%) and SDH (63-98%) activities relative to control values from hamsters treated with AA alone, and remarkably decreased hepatic centrilobular necrosis produced by AA. To investigate the mechanism of this protective effect, the biliary and urinary excretion of AA metabolites were measured for 1 hr after administration of AA (150 mg/kg, iv) in bile-duct-cannulated hamsters. PCN pretreatment resulted in increased urinary and biliary excretion of AA-glucuronide and decreased biliary excretion of AA-glutathione. Microsomes from PCN-pretreated hamsters produced less benzoquinoneimine intermediate than controls, as determined by the formation of AA-glutathione. In addition, hepatic UDP-glucuronic acid and UDP-glucuronosyltransferase were significantly increased in PCN-pretreated hamsters. In conclusion, PCN pretreatment protected against AA-induced hepatotoxicity. The mechanism of this protection appears to be due to decreased formation of the reactive metabolite by the cytochrome P450 pathway, and an increased detoxication by enhanced glucuronidation of AA.